Contactin2 (Cntn2)/Transient Axonal Glycoprotein 1 (Tag1), a neural cell adhesion molecule, has established roles in neuronal migration and axon fasciculation in chick and mouse. In zebrafish, antisense morpholino-based studies have indicated roles for cntn2 in the migration of facial branchiomotor (FBM) neurons, the guidance of the axons of the nucleus of the medial longitudinal fascicle (nucMLF), and the outgrowth of Rohon-Beard (RB) central axons. To study functions of Cntn2 in later stages of neuronal development, we generated cntn2 mutant zebrafish using CRISPR-Cas9. Using a null mutant allele, we detected genetic interactions between cntn2 and the planar cell polarity gene vangl2, as shown previously with cntn2 morphants, demonstrating a function for cntn2 during FBM neuron migration in a sensitized background of reduced planar cell polarity signaling. In addition, maternal-zygotic (MZ) cntn2 mutant larvae exhibited aberrant touch responses and swimming, suggestive of defects in sensorimotor circuits, consistent with studies in mice. However, the nucMLF axon convergence, FBM neuron migration, and RB outgrowth defects seen in morphants were not seen in the mutants, and we show here that they are likely off-target effects of morpholinos. However, MLF axons exhibited local defasciculation in MZcntn2 mutants, consistent with a role for Cntn2 in axon fasciculation. These data demonstrate distinct roles for zebrafish cntn2 in neuronal migration and axon fasciculation, and in the function of sensorimotor circuits.
Introduction
Neuronal migration and axon guidance are critical developmental processes that are essential for establishing functional neural circuits underlying complex cognitive and motor functions. During development of the central nervous system, many newborn neurons travel long distances away from the germinal zone to their final locations, whereupon they extend axons and dendrites to assemble functional neural networks. Precise neuronal migration and axon guidance are dependent upon cell-cell and cell-substrate interactions (Chao et al., 2009; Marin et al., 2010) , which are mediated by a number of membrane-associated molecules. Membrane proteins playing important roles in neurodevelopment include the cell adhesion molecules of the immunoglobulin superfamily (IgSF-CAMs), which are anchored to the membrane by a glycosylphosphatidyl inositol (GPI) linkage or a single transmembrane domain, have varying numbers of Ig-like extracellular domains, and are widely expressed during vertebrate neural development (Gennarini et al., 2017; Stoeckli, 2004; Stoeckli and Landmesser, 1995) . Contactin2 (Cntn2)/Transient Axonal Glycoprotein 1 (Tag1), a GPIlinked IgSF-CAM, has six Ig-like domains and four fibronectin domains (Furley et al., 1990) , and can bind homophilically (Kunz et al., 1998) as well as heterophilically with other IgSF CAMs such as L1, NgCAM, and NrCAM (Buchstaller et al., 1996; Fitzli et al., 2000; Kuhn et al., 1991; Kunz et al., 1998; Pavlou et al., 2002; Suter et al., 1995) . Cntn2 can also interact with contactin-associated protein-like 2 (Caspr2) at the juxtaparanode region in neurons (Tzimourakas et al., 2007) . Cntn2 is broadly expressed by various cortical, cranial nerve, and spinal neurons and axons (Dodd et al., 1988; Yamamoto et al., 1986) . It has been demonstrated to play a role in the fasciculation and guidance of dorsal root ganglion axons in mice (Kunz et al., 1998; Law et al., 2008) and spinal commissural axons in chick (Stoeckli and Landmesser, 1995) , in the migration of mitral cells in the mouse olfactory bulb (Bastakis et al., 2015) , and in sensorimotor gating and coordination in mice (Savvaki et al., 2008) .
In zebrafish, cntn2 is expressed in specific neuronal types during development (Liu and Halloran, 2005; Sittaramane et al., 2009 
